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1 1. Basis of the report 

I. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 

pages 

pages 



□ 



» as originally filed 

, filed with the demand 



, filed with the letter of 



1 1 the claims: 
pages 
pages 
pages 
pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 
, filed with the demand 



_, filed with the letter of 



| | the drawings: 

pages 

pages 
pages 



, as originally filed 

, filed with the demand 



_, filed with the letter of 



I I the sequence listing part of the description: 
pages 
pages 
pages 



, as originally filed 

, filed with the demand 



. . filed with the letter of 



2 ' .^?n™ d 10 ! hC '"Suage, a]1 the elements marked above were available or furnished to this Authority in the language in which 
I the international application was filed, unless otherwise indicated under this item £ £ " which 

These elements were available or furnished to this Authority in the following language which is: 

LJ the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
| — | the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
I preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form 

□ filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form. 
Q furnished subsequently to this Authority in computer readable form. 

O The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of 

□ 

the description, pages 

□ 

the claims, Nos. 

the drawings, sheets/fig ___ 

5. □ This report has been esta bl>shed as if (some of) the amendments had not been made, since they have been considered to go 
I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
and 70 ?7)° rt ™ 0rigmaUy fded " and are not annexed to ^is report since they do not contain amendments (Rule 70.16 

I ** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industnal appl.cab.hty, 

citations and explanations supporting such statement . . 


1 . Statement 

Noveltv fN> Claims 


1-32 


YES 


Claims 




NO 


inventive steo (IS) Claims 


6,10-13,18,23,24,29,30,32 


YES 


Claims 


1-5,7-9,14-17,19-22,25-28,31 


NO 


T^Hnctrini annlicahilitv HA"* Claims 


1-32 


YES 


NO 



Claims 



| 2. Citations and explanations 

The subject matte, of claim 1 does not appear to involve an inventive step on account of document 1 [JP, 

Eir: f ch»r„:^ 

*TESX *e Piezoeiectric device described in document , the aperture ^-ided n« in the 

usually provided in the center (see Fig. 4 for example). 

The subject matter of claim 2 does not appear to involve an inventive step on account of document 1 
and document 6 [JP , 9-148381, A (DAI NIPPON PRINTING CO., LTD.)] and document 9 [JP, 8- 

oooaha a /at ps FT FCTRIC CO., LTD.)] cited in the ISR. 

22 Docilntf and 9 describe forming bumps for a semiconductor integrated circu,, tha, are evenfy 

spaced (see Fig. 1 in both document 6 and document 9). 

^^^^"^"^^ 

ISR " Document 8 describes forming bumps for a semiconductor integrated circuit in concentric circles 

(see Fig. 1). 

The subject matter of claims 4 and 5 does not appear to involve an inventive step on account of 

d06 ^^ , S^* 0031, describes connecting bumps to a dummy pattern. The bumps are 
connected to a dummy pattern, so they appear to be dummy bumps. 

The subject matter of claim 7 does not appear to involve an inventive step on account of 

than the base's (see Fig. 2). How to adjust the diameter ratio is a mere matter of des.gn vanat.on. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of Box V (Citations and explanations): 

The subject matter of claim 8 does not appear to involve an inventive step on account of document 1 . 
Document 1 describes forming a base on a ceramic multilayer substrate. 

The subject matter of claim 9 does not appear to involve an inventive step on account of 
document 1 and document 5 [JP, 10-284972, A (TOYO COMMUNICATIONS EQUIPMENT CO., 
LTD.)] cited in the ISR and document 6 and document 7. 

Documents 5, 6, and 7 describe forming bumps of metal. (See paragraph 0006 in document 5, 
paragraph 0019 in document 6, and paragraph 0015 in document 7.) 

The subject matter of claims 14, 15, and 20 does not appear to involve an inventive step on 
account of document 1 and document 6. 

Document 6 describes forming bumps equally spaced on two sides facing a semiconductor 
integrated circuit (see Fig. 1). Also, document 1 describes forming a base on a ceramic multilayer 
substrate. 

The subject matter of claims 16 and 17 does not appear to involve an inventive step on account 
of document 1 and document 6 and document 9. 

Document 9 describes connecting dummy bumps to a dummy pattern. 

The subject matter of claim 19 does not appear to involve an inventive step on account of 
document 6 and document 7. 

Document 7 describes a bump with a two-level shape. 

The subject matter of claim 21 does not appear to involve an inventive step on account of 
document 1 and document 6. 

Document 6 describes forming bumps of metal. Furthermore, forming bumps of metal is also 
described in documents 5 and 7. 

The subject matter of claims 22 and 27 does not appear to involve an inventive step on account 
of document 1 and document 6. 

Document 6 describes bonding bumps and pads using ultrasonic waves (see paragraph 0006). 
Also, document 1 describes forming a base on a ceramic multilayer substrate. Furthermore, flip bonding 
art using ultrasonic waves is also disclosed in document 5 (see paragraph 0006). 

The subject matter of claims 25 and 26 does not appear to involve an inventive step on account 
of document 6 and document 7. 

Document 7 describes a bump with a two-level shape. The specific setting for each dimension 
of the bump is a mere matter of design variation. 



document 1 and document 6. 

Document 6 describes forming bumps of metal. Furthermore, forming bumps of metal is also 
described in documents 5 and 7. 

The subject matter of claim 31 does not appear to involve an inventive step on account of 
document 1 and document 5 or 6. 

Documents 5 and 6 describe connecting by bonding with ultrasonic waves. If ultrasonic wave 
bonding is used, performing detection in the semiconductor integrated circuit's height direction appears 
obvious. 



The subject matter of claim 28 does not appear to involve an inventive step on account of 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Th, C n P rifl ca tion uses the term "equally spaced" to describe the disposition of bumps, but it is 
unJei ZtT^ ^y A-rdfng to the specification Fig. 7 is an example < of Jjjjj. 

TsdoL wTth equal spacing, but it is unclear how this sort of disposit.on .s equally spaced. (The three- 
b Tp ^sln^he upper lei', upper right, lower left and lower right appear to be disposed wtth equal 
spacing, but looking at all the bumps it is difficult to say that they are equally spaced.) 

Qimilarlv the snecification savs "formed in concentric circles," but it is unclear how these concentric 
ciltet^Mftrr p,^ of _c c,c,es each w,,h . £££5 
ran he disoosed on some concentric circle no matter how they are disposed. In this sense, regardless 01 
the disptE oneTn say that everything is "in concentric circles," but clearly this has no technical 

significance. 
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(54) SEMICONDUCTOR DEVICE 
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(71) NEC CORP (72) YASURO IKE 
(51) Int. CI 5 . H01L21/3205,H01L21/90 



»19) JP 



PURPOSE: To avoid short circuit between upper and lower wirings due to thermal 
stress for enhancing the reliability by a method wherein opening parts are arranged 
on the width expansion part of the upper layer wiring having the width expansion 
part exceeding the specific value of the wiring width so that the straight line in paral- 
lel with the outer sidewall of the wiring in the width expansion part excluding the 
peripheral part thereof may come into contact with at least one opening part or abut 
against the same, 

CONSTITUTION: Multiple strip type opening parts 5a are arranged on one side of the 
second layer Al wiring 4 to be filled up with a silicon nitride film 2 as a cover film 
so that the silicon nitride film 2 and an interlayer silicon oxide film 6 may be directly 
connected to make piles of insulating films in the wiring 4. The absolute values in 
deformation amounts of the plastic deformation of the wiring 4 caused by the stress 
due to the thermal expansion of the molding material of a package during the tempera- 
ture cycle testing process as well as the plastic deformation caused by the stress 
migration of the wiring 4 itself are prevented from increasing. Accordingly, the stress 
imposed on the oxide film 6 can be relieved thereby enabling short-circuiting between 
the first layer Al wiring 3 and the wiring 4 due to the breakdown of the oxide film 
6 to be avoided. 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 
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(21) Appl. No. 2-122481 (22) 11.5.1990 

(71) FUJITSU LTD (72) KIYOSHI OZAWA 

(51) Int. CI 5 . H01L21/3205 



PURPOSE: To form the wirings having high resistance to electromigration and 
stress migration by a method wherein a semiconductor device having the wiring 
of Al or Al alloy mainly comprising Al and A/-C alloy coating closely adhering 
to the wiring formed on a semiconductor substrate is manufactured. 

CONSTITUTION: An Si0 2 layer as an insulating layer is formed on an Si sub- 
strate 1 and then A I as an wiring layer 3 is deposited on the Si0 2 layer 2. 
An A/-C is deposited on the wiring layer 3 to form an A/-C alloy layer 4. 
A resist layer 5 is formed on the A/-C alloy layer 4 to form resist masks 5a 
using an exposure mask for wiring formation. The A/-C alloy layer 4 and 
the wiring layer 3 are etched away using the resist masks 5a. Through these 
procedures, the wirings 3a whereto the A/-C alloy coatings 4a closely adhere 
are formed with high dimensional precision on the surface. 
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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(11) 4-18732 (A) (43) 22.1.1992 (19) JP 

(21) Appl. No. 2-121844 (22) 12.5.1990 

(71) MITSUBISHI ELECTRIC CORP (72) MOTOHIDE MIYOSHI 
(51) Int. CI 5 . H01L21/321,H01L21/60 

PURPOSE: To manufacture the title semiconductor integrated circuit device in 
high reliability capable of scattering outer stress in omni-directions to adjacent 
parts by arranging multiple bump electrodes in concentric circular shape 

CONSTITUTION: This hybrid IC is fixed to a heat sink 4 by a screw 7 when 
assembled into a set. When bumps 2 are arranged on a flip flop IC 1 in concen- 
tric circular shape, even if the stress in the screw tightening direction of the 
heat sink 4 is imposed on the soldered parts of the bumps 2, the stress in the 
specific direction is evenly imposed on respective bumps 3 since the stress is 
scattered to adjacent bumps thereby enabling the stress concentration on a 
specific bump to be avoided. 
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(57) Abstract 

A base (1), on which input/output electrode patterns (3) are formed, has an opening in the center. On the other hand, an integrated 
circuit (2) has an active surface, on which a number of bumps (4) are formed toward its two opposite sides, and the integrated circuit (2) is 
placed over the center of the opening. The integrated circuit (2) is connected with the electrode patterns (3) on the base (1) through the 
bumps (4) by ultrasonic bonding. This method improves the connection between the integrated circuit and the base that are joined by 
flip-chip bonding, and provides a low-cost, small-sized, reliable thin piezoelectric device capable of resisting mechanical and thermal 
shocks. 
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(57) Abstract 

A base (1), on which input/output electrode patterns (3) are formed, has an opening in the center. On the other hand, an integrated 
circuit (2) has an active surface, on which a number of bumps (4) are formed toward its two opposite sides, and the integrated circuit (2) is 
placed over the center of the opening. The integrated circuit (2) is connected with the electrode patterns (3) on the base (1) through the 
bumps (4) by ultrasonic bonding. This method improves the connection between the integrated circuit and the base that are joined by 
flip-chip bonding, and provides a low-cost, small-sized, reliable thin piezoelectric device capable of resisting mechanical and thermal 
shocks. 
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